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Dynamic characteristics of a check valve for drain pumps
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Abstract
We investigated experimentally the dynamic characteristics of a check valve used in drainages. The function of the check valve is to
check the reverse flow in the drain pipes when the drain pumps accidentally stop. When the check valve closes suddenly, large impact
force arises on the drain pipes and check valves, and then water column separation occurs near the check valves and water-hammer
phenomenon occurs in the drain pipes. To find the methods for reducing impact forces, we investigated the flow phenomena around

the check valve; impact acceleration of check valve and downstream tank, pressure variation and movement of the check valve.

Key Words: Check valve, Drainage, Impact acceleration, Water column separation

1. % 8

ARFZETEY & ) W IEFE TN OZR L RKFOE
REICRE SN KBS, KiBH 2 &ICHFBEN LR
Y TBOPEKERB IR ISR TEB )  HEKERD
HREBHC LV BELRFRE T TV 5,85 ERIE.
BEEZ, Wo ) LT B, BELREORADERE
BI12L o TRY FHEEL LB, 28T 5, 20
B, #E, FER., BERKEFLEOBEBICOLPLHE
DRET B, D) ik L F 2RO BHERRE £
HZ A LRI OSSN ET A5 L (O
@, RBELREEEN,

F T, AL TR, SRR T ABOHE
. BRI AOOFREERETIEEEHE L,
ARSI R L IO R OEE) - A% EBRAYICH
&60

2. EREEBELEBRF®

Fig.1 \ZHEKR v 7RISR ik FEREB OB % R T,
Ll o2 ETHA Y v 2%, EE 2440mm, HEFE
100mm DHARETO% &, HFRERWIBOLHE D138
WH LRV FIT SN TW A, EREBNOKDRENT
Bld. RIBORENIRTHBETH b, KIZERL TN T
By, PREAOREIZ. ERREFOILL > TRD,
WA L BB OHEKERNOENEE 2 AET
570, Ly v 7 EZ® L. REF®. OIZENER
BRERERE L7, Fig2 2, BFEAFRIPEFIFohTn
AEDOME% R AL FATRAET ABICAEL S
FHEMEEZBET S0 R E TS ~ 7 1 2hn&Er
(@, MEWY 7z BHFIEFAOREAHIT, Ry
aA—FIZXoTHIZEL .
EBHEIROBI THD. T T HEREFOIZLD,
EBREBENTBRT AKOMEL —FIT 5. MEN—F
o7tk MAEKNAOZHA L. REICEEREFOE
e ShICE Y, EFBY > 7 AFEEICKR Y, HEIKE
PORRITEEL . £0H, HiREHBRD L, DML
>, FFHFLEFIZIEMAET 2, ZOBD, EAKEND

AABRFRILEEYH SAEFHESPMEE (01.9.29 - B/

Pressure transducer Recorder Pressure transducer

Downstream
tank

......

A

2\
$

- -1--———=

=

@Electro—magnetic valve @Electro-magnetic flow meter
@Check valve @Pump  ®Flow regurating valve
©®Electro-magnetic valve

Fig.1 Experimental apparatus
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Fig.2 Schematic diagram near the check valve
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Fig.3 Time variation of the flow velocity
in the drain pipe
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Fig.4 Time variation of the impact acceleration
of the check valve
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Fig.5 Effect of the weight of the check valve
and valve seat angle on the impact acceleration
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Fig.6 Time variation of the static pressure
in the drain pipe
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